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1
CONTROL OF HVAC SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates generally to indoor air-
quality systems and more particularly to the operation of
indoor air-quality systems with ultraviolet light sources.

Some known 1ndoor air-quality systems include ultravio-
let photocatalytic oxidation devices which remove gases
such as volatile organic compounds from the air in heating
ventilation and air-conditioning systems. These devices
include ultraviolet light sources that direct ultraviolet light
onto a photocatalyst on a substrate. The ultraviolet light
sources must be replaced periodically, thus increasing the
cost of maintaining the device. The more that the ultraviolet
light sources are on, the more frequently they will have to be
replaced.

In some 1installations, the ultraviolet light sources must be
downstream of the air-conditioning evaporator coil. When
the evaporator coil 1s activated, the air downstream 1s cold.
Ultraviolet light sources are less elfective when cold, so
additional ultraviolet light sources are sometimes required
when they are installed downstream of the evaporator coil.

SUMMARY OF THE INVENTION

The present 1nvention provides an mdoor-air quality sys-
tem that improves the life of the ultraviolet light sources
without any reduction in their effectiveness.

In the present invention, the ultraviolet photocatalytic
oxidation device includes at least one first ultraviolet light
source and at least one second ultraviolet light source. First,
the ultraviolet light sources are all switched off when a fan
for the HVAC system 1s switched off. When the fan 1s off, the
photocatalytic oxidation device i1s unnecessary. Therefore,
by turning it off when the fan 1s off, the life of the ultraviolet
light sources 1s extended. This savings in the life of the
ultraviolet light sources 1s inexpensive to implement, requir-
ing no additional sensors.

The present invention also discloses another feature for
extending the life of the ultraviolet light sources when the
ultraviolet light sources are installed downstream of the
air-conditioner evaporator coil. While the evaporator coil 1s
on, all of the ultraviolet light sources are turned on. Because
the ultraviolet light sources are more effective when the
evaporator coil 1s off, some of the ultraviolet light sources
are turned off while the evaporator coil 1s off. While the
evaporator coil 1s off, the ultraviolet light sources may be
switched on alternately, such that they are on each on a
substantially equal portion of the time that the evaporator
coll 1s off. Therefore, the life of each of the ultraviolet light
sources 1s increased.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the present invention can be under-
stood by reference to the following detailed description
when considered in connection with the accompanying
drawings wherein:

FIG. 1 1s a schematic of a first embodiment of an HVAC
system according to the present invention.

FIG. 2 1s a schematic of a second embodiment of an
HVAC system according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A heating, ventilation and air-conditioning (HVAC) sys-
tem 20 according to a first embodiment of the present
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invention 1s shown 1n FIG. 1. The HVAC system 20 1ncludes
a system fan 22 forcing air through the system. Downstream
of the fan 22 1s an air-conditioner evaporator coil 24. The fan
22 and evaporator coil 24 are of any generally known types.

An 1ndoor air-quality system 26 includes a plurality of
first ultraviolet light sources 28 and a plurality of second
ultraviolet light sources 29. In the embodiment described,
the 1ndoor air-quality system 26 1s an ultraviolet photocata-
lytic oxidation device 26 where the ultraviolet light sources
28, 29 direct ultraviolet light onto a photocatalyst 30 on a
substrate 31. The ultraviolet photocatalytic oxidation device
26 remove gases such as volatile organic compounds from
the air in the system 20.

The system 20 may or may not further include a burner 32
for a furnace as part of the system 20. In the first
embodiment, the burner 32 1s downstream of the fan 22,
evaporator coil 24 and indoor air-quality system 26.

The system 20 may further include a controller 34, which
may be a computer with a suitably programmed
microprocessor, memory, etc. The controller 34 may control
the operation of the entire system 20, such as temperature
and humidity control, in addition to the functions described
herein.

In operation, the controller 34 controls the fan 22, evapo-
rator coil 24 and burner 32 in any known manner.
Additionally, the controller 34 switches off the first and
second ultraviolet light sources 28, 29 whenever the fan 22
is off. When the fan 22 is on (according to the normal control
algorithms of the controller 34), the controller 34 switches
on at least some of the ultraviolet light sources 28, 29 based
upon the fan 22 being on.

According to another feature of the present invention,
when the fan 22 1s on but the air-conditioner evaporator coil
24 is off, the controller 34 alternates between: a) switching
on the first ultraviolet light sources 28 while keeping the
second ultraviolet light sources 29 off and b) switching on
the second ultraviolet light sources 29 while turning off the
first ultraviolet light sources 28. In this manner, the lives of
the ultraviolet light sources 28, 29 are extended, since they
are each on only half the time that the fan 22 1s on and the
evaporator coil 24 is off.

When the evaporator coil 24 1s on, the air passing through
the indoor air-quality system 26 i1s cooler, reducing the
cifectiveness of the ultraviolet light sources 28, 29.
Therefore, when the evaporator coil 24 1s on and the fan 22
1s on, all of the ultraviolet light sources 28, 29 are turned on
by the controller 34. This provides full effectiveness of the
indoor air-quality system 26 even when cool air 1s passing
through the system 26.

When the fan 22 is off (the coil 24 would also be off), all
of the ultraviolet light sources 28, 29 are turned off by the
controller 34. This further extends the lives of all of the
ultraviolet light sources 28, 29.

A second embodiment of an HVAC system 40 according
to the invention i1s shown 1n FIG. 2. Generally, the compo-
nents are the same as those described above. However, the
order of the components has changed. In the second
embodiment, the indoor air-quality system 26 1s installed
downstream of the fan 22, evaporator coil 24 and burner 32.
The controller 34 and the operation of the components by the

controller 34 are 1dentical to that described above with
respect to FIG. 1.

In accordance with the provisions of the patent statutes
and jurisprudence, exemplary conifigurations described
above are considered to represent a preferred embodiment of
the invention. However, 1t should be noted that the invention
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can be practiced otherwise than as specifically illustrated
and described without departing from 1its spirit or scope.
What 1s claimed 1s:
1. An indoor air-quality system comprising;
an ultraviolet photocatalytic oxidation device having at
least one ultraviolet light source; and

a switch turning the at least one ultraviolet light source on
and off

, the switch turning the at least one ultraviolet
light source on based upon whether at least one HVAC
component 1s on and the switch turning the at least one
ultraviolet light source off based upon whether the at
least one HVAC component 1s off.

2. The system of claim 1 wherein the HVAC component
1s a fan and wherein the switch turns off the at least one
ultraviolet light source bred upon the fan being off, and
wherein the switch turns on the at least one ultraviolet light
source based upon the fan being on.

3. The system of claim 1 wherein the HVAC component
1s an evaporator coil and wherein the switch turns off the at
least one ultraviolet light source based upon the evaporator
coll being off, and wherein the switch turns on the at least
one ultraviolet light source based upon the evaporator coil
being on.

4. The system of claim 3 wherein the at least one
ultraviolet light source includes a first ultraviolet light
source and wherein the system further includes a second
ultraviolet light source, and wherein the switch turns off the
first ultraviolet light source based upon the evaporator coil
being off, wherein the switch turns on the first ultraviolet
light source based upon the evaporator coil being on, and
wherein the second ultraviolet light source 1s on at least
sometimes while the evaporator coil 1s off.

5. The system of claim 4 wherein the second ultraviolet
light source 1s switched on based upon the evaporator coil
being on.

6. A method for controlling an ultraviolet light source in
an air-quality system including the steps of:

a) switching an ultraviolet light source based upon
whether at least one HVAC component 1s on; and

b) swi

whe

ching the ultraviolet light source off based upon
her the at least one HVAC component 1s off,

wherein the HVAC component 1s an evaporator coil and
wherein said step a) further includes the step of turning
on the ultraviolet light source based upon the evapo-
rator coil being on, and wherein said step b) further
includes the step of turning off the ultraviolet light
source based upon the evaporator coil being off.
7. The method of claim 6 wherein the HVAC component
is a fan and wherein said step a) further includes the step of
turning on the ultraviolet light source based upon the fan
being on, and wherein said step b) further includes the step
of turning off the ultraviolet light source based upon the fan
being off.
8. The method of claim 6 wherein the HVAC component
is an evaporator coil and wherein said step a) further
includes the step of turning on the ultraviolet light source
based upon the evaporator coil being on, and wherein said
step b) further includes the step of turning off the ultraviolet
light source based upon the evaporator coil being off.
9. The method of claim 6 wherein the ultraviolet light
source 1s a first ultraviolet light source, the method further
including the step of powering a second ultraviolet light
source while the evaporator coil 1s off.
10. The method of claim 9 further including the step of
powering the second ultraviolet light while the evaporator
coil 1s on and while the first ultraviolet light source 1s on.
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11. An indoor air-quality system comprising;:

at least one ultraviolet light source; and

a switch turning the at least one ultraviolet light source on
and off, the switch turning the at least one ultraviolet
light source on based upon whether at least one HVAC
component 1s on and the swr[ch tuning the at least one

ultraviolet light source off based upon whether the at

least one HVAC component 1s oif, wherein the HVAC

component 1s a fan and wherein the switch turns off the

at least one ultraviolet light source based upon the fan
being off, and wherein the switch turns on the at least

one ultraviolet light source based upon the fan being
on.

12. The system of claim 11 wheremn the at least one
ultraviolet light source 1s part of an ultraviolet photocatalytic

oxidation device.

13. An mdoor air-quality system comprising;:

at least one ultraviolet light source; and

a switch turning the at least one ultraviolet light source on

and off, the switch turning the at least one ultraviolet
light source on based upon whether at least one HVAC
component 1s on and the switch turning the at least one
ultraviolet light source off bated upon whether the at
least one HVAC component 1s off, wherein the HVAC
component 1s an evaporator coil and wherein the switch
turns off the at least one ultraviolet tight source based
upon the evaporator coil being off, and wherein the
switch turns on the at least one ultraviolet light source
based upon the evaporator coil being on.

14. The system of claim 13 wheremn the at least one
ultraviolet light source includes a first ultraviolet light
source and wherein the system further includes a second
ultraviolet light source and wherein the switch turns off the
first ultraviolet light source based upon the evaporator coil
being off, wherein the switch turns on the first ultraviolet
light source based upon the evaporator coil being on, and
wherein the second ultraviolet light source 1s on at least
sometimes while the evaporator coil 1s off.

15. The system of claim 14 wherein the second ultraviolet
light source 1s switched on based upon the evaporator coil
being on.

16. The system of claim 15 wherein the at least one
ultraviolet light source 1s part of an ultraviolet photocatalytic
oxidation device.

17. The system of claim 13, wherein the at least one
ultraviolet light source 1s part of an ultraviolet photocatalytic
oxidation device.

18. A method for controlling an ultraviolet light source 1n
an air-quality system including the steps of:

a) switching an ultraviolet light source based upon
whether at least one HVAC component 1s on; and

b) switching the ultraviolet light source off based upon
whether the at least one HVAC component 1s off,

wheremn the HVAC component 1s a fan and wherein said

step a) further includes the step of turning on the

ultraviolet light source based upon the fan being on,

and Wherem said step b) further includes the step of

turning off the ultraviolet light source based upon the

fan being off.

19. The method of claim 18 wherein the ultraviolet light

source 1s part of an ultraviolet photocatalytic oxidation
device.

20. The method of claim 6 wherein the ultraviolet light

source 15 part of an ultraviolet photocatalytic oxidation
device.
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